Application No. 1 0/773,0 J 1 

Proposed Amendment dated October 25, 2005 

Reply to Office Action mailed August 12, 2005 



Amendments to the Claims; 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 

Listing of Claims: 

Claim 1 (currently amended): An electroionic apparatus for disinfection and oxidation of 
an aqueous solutions solution comprising: 

an a high frequency AC power source coupled to a flow cell , said power source including 
a signal generator supplying a high frequency AC signal to a power amplifier for amplifying the 
signal and an impedance matching transformer coupled to said power amplifier for connecting 
said signal to said flow cell said power source creating an electromagnetic field within said flow 
cell and creating an ionic current flow in said flow celU 

said AC pow e r sourc e op e rabl e to cr e at e an e l e ctromagnetic fi e ld around said flow cell; 
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wh e r e in said aqu e ous solutions pass through said flow c e ll . 

Claim 2 (currently amended): The electroionic apparatus of claim 1 wherein said flow 
cell is inductively-coupled to said aqueous solution . 

Claim 3 (currently amended): The electroionic apparatus of claim 1 wherein said flow 
cell is capacitively-coupled to said aqueous solution . 

Claim 4 (currently amended): The electroionic apparatus of claim 1 wherein said flow 
cell is dir e ctly coupled directly-coupled to said aqueous solution . 
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Claim 5 (currently amended): Th e e lectroionic apparatus of claim 1 An electroionic 
apparatus for disinfection and oxidation of an aqueous solution comprising: 

a high frequency AC power source coupled to a flow cell, said power source including a 
signal generator supplying a high frequency AC signal to a power amplifier for amplifying the 
signal and an impedance matching transformer coupled to said power amplifier for connecting 
said signal to said flow cell, said power source creating an electromagnetic field within said flow 
cell and creating an ionic current flow in said flow cell; 

wherein said aqu e ous solution contains wat e r and oxyg e n and said ionic current flow 
generates hydrogen peroxide in said aqueous solution. 

Claim 6 (currently amended): Th e e l e ctroionic apparatus of claim 1 An electroionic 
apparatus for disinfection and oxidation of an aqueous solution comprising: 

a high frequency AC power source coupled to a flow cell, said power source including a 
signal generator supplying a high frequency AC signal to a power amplifier for amplifying the 
signal and an impedance matching transformer coupled to said power amplifier for connecting 
said signal to said flow cell, said power source creating an electromagnetic field within said flow 
cell and creating an ionic current flow in said flow cell; 

wherein said aqu e ous solution contains iron and said ionic current flow generates 
hydroxyl radicals in said aqueous solution . 

Claim 7 (currently amended): The electroionic apparatus of claim 1 furth e r comprising 
wherein said flow cell includes a pair of opposed ext e nd e d spaced-apart electrodes mounted in 
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aligned spaced relation to define spac e d walls of a pipe or an open channel s e ction with in said 
aqueous solution flowing betw e en said el e ctrod e s . 

Claim 8 (currently amended): The electroionic apparatus of claim 1 further comprising 
monitoring means coupled to said flow cell for monitoring a plurality of parameters in said 
aqueous solution . 

Claim 9 (currently amended): The electroionic apparatus of claim 8 wherein the said 
monitoring means includes monitoring of hydrog e n peroxid e with an on lin e ultraviol e t (UV) 
sp e ctrom e ter a hydrogen peroxide analyzer for monitoring the amount of hydrogen peroxide in 
said aqueous solution . 

Claim 10 (currently amended): The electroionic apparatus of claim 8 wherein the said 
monitoring means includes monitoring dissolv e d oxyg e n in th e wat e r a conductivity analyzer for 
monitoring the conductivity of said aqueous solution . 

Claim 1 1 (currently amended): The electroionic apparatus of claim 8 wherein the said 
monitoring means includes a fluorom e tric monitor an on-line microbial analyzer to detect and 
quantify the total microbial population density of said wat e r aqueous solution . 

Claim 12 (currently amended): The electroionic apparatus of claim 44- 1 wherein said 
power supply source has an input control to adjust the power output level and where said 
fluorom e tric monitor is connected to said input control of th e pow e r supply controller to adjust 
afid minimize electric power consumption. 
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Claim 13 (currently amended): A method for e lectroionically proc e ssing aqu e ous 
solutions electroionic disinfection and oxidation of an aqueous solution, the m e thods method 
comprising the steps of: 

passing said aqueous solutions solution through a passag e way flow cell ; and 

supplying an a high frequency AC voltag e across power source to said e lectrod e s and 
flow cell said power source including a signal generator supplying a high frequency AC signal to 
a power amplifier for amplifying the signal and an impedance matching transformer coupled to 
said power amplifier for connecting said signal to said flow cell, said power source creating an 
electromagnetic field within said flow cell and creating e stablishing an ionic current flow 
b e tw ee n th e in said e l e ctrod e s flow cell? and 

creating ions of the mat e rial of said e lectrod e s and op e rabl e for r e moval of contaminants 
from said aqu e ous solutions . 

Claim 14 (currently amended): An electroionic apparatus for disinfection and/or 
oxidation of an aqueous solution comprising: 

a flow cell through which said aqueous solution flows therethrough ; and 

an a high frequency AC power source coupled to said flow cel l said power source 
including a signal generator supplying a high frequency AC signal to a power amplifier for 
amplifying the signal and an impedance matching transformer coupled to said power amplifier 
for connecting said signal to said flow cell said power source creating an electromagnetic field 
within said flow cell and creating an ionic current flow in said flow celU 

wher e in said AC pow e r sourc e is operabl e to cr e at e an e l e ctromagn e tic field around said 
flow c e ll; and 
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wher e in said aqu e ous solution flows through said flow c e ll for disinfecting and/or 
oxidizing said aqu e ous solution . 

Claim 15 (currently amended): The electroionic apparatus of claim 14 furth e r 
comprising a resonant inductiv e capacitiv e and r e sistiv e (LCR) circuit coupl e d to said flow c e ll 
wherein said flow cell is an inductive treatment cell including at least one coil wrapped around at 
least one core . 

Claim 16 (currently amended): The electroionic apparatus of claim 15 wh e rein said LCR 
circuit includ e s inductive, capacitiv e and r e sistiv e e lem e nts further comprising a capacitor 
coupled to said at least one coil of said inductive treatment cell . 

Claims 17-22 (canceled) 

Claim 23 (original): The electroionic apparatus of claim 14 wherein said flow cell 
includes at least two spaced-apart electrodes. 

Claim 24 (canceled) 

Claim 25 (currently amended): The electroionic apparatus of claim 23 wherein said 
spac e d apart el e ctrod e s includ e a di e l e ctric mat e rial coating at l e ast one side of the el e ctrod e s to 
provide capacitive coupling each of said electrodes includes a first surface and a second surface, 
wherein said first surface of each electrode is coated with a dielectric material having a low 
coefficient of friction, and wherein said dielectric material is in contact with said aqueous 
solution forming capacitively-coupled electrodes for capacitively-coupling said flow cell to said 
aqueous solution . 
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Claim 26 (currently amended): Th e e l e ctroionio apparatus of claim 1 4 An electroionic 
apparatus for disinfection and/or oxidation of an aqueous solution comprising: 

a flow cell through which said aqueous solution flows therethrough; and 

a high frequency AC power source coupled to said flow cell said power source including 
a signal generator supplying a high frequency AC signal to a power amplifier for amplifying the 
signal and an impedance matching transformer coupled to said power amplifier for connecting 
said signal to said flow cell said power source creating an electromagnetic field within said flow 
cell and creating an ionic current flow in said flow cell: 

wherein hydrogen peroxide is produced in said aqueous solution. 

Claim 27 (currently amended): Th e e l e ctroionic apparatus of claim 1 4 An electroionic 
apparatus for disinfection and/or oxidation of an aqueous solution comprising: 

a flow cell through which said aqueous solution flows therethrough; and 

a high frequency AC power source coupled to said flow cell said power source including 
a signal generator supplying a high frequency AC signal to a power amplifier for amplifying the 
signal and an impedance matching transformer coupled to said power amplifier for connecting 
said signal to said flow cell said power source creating an electromagnetic field within said flow 
cell and creating an ionic current flow in said flow cell; 

wherein hydroxyl radicals are produced in said aqueous solution. 

Claim 28 (currently amended): The electroionic apparatus of claim 14 further 
comprising monitoring means coupled to said flow cell for monitoring a plurality of parameters 
in said aqueous solution . 
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Claim 29 (currently amended): The electroionic apparatus of claim 28 wherein fee said 
monitoring means is used for m e asuring oxyg e n includes a conductivity analyzer for monitoring 
the conductivity of said aqueous solution . 

Claim 30 (currently amended): The electroionic apparatus of claim 28 wherein fee said 
monitoring means is used for m e asuring hydrogen peroxide includes a hydrogen peroxide 
analyzer for monitoring the amount of hydrogen peroxide in said aqueous solution . 

Claim 3 1 (currently amended): The electroionic apparatus of claim 28 wherein fee said 
monitoring means is us e d for m e asuring microbial populations includes an on-line microbial 
analyzer to detect and quantify the microbial population density of said aqueous solution . 

Claims 32-34 (canceled) 

Claim 35 (currently amended): The electroionic apparatus of claim 14 wherein said 
power supply source includes an input control to adjust the power output level and minimize 
power consumption. 

Claims 36-45 (canceled) 

Claim 46 (currently amended): An electroionic apparatus for lowering organic 
compound concentrations in an aqueous solution comprising: 

an AC pow e r sourc e coupl e d to a r e sonant inductiv e capacitiv e and r e sistiv e (LCR) 

circuit; 

a flow c e ll coupl e d to said AC pow e r supply and said LCR circuit; 
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said AC powor sourc e and LCR circuit operabl e to inductiv e ly cr e at e an e l e ctromagnetic 
fi e ld around said flow c e ll; and 

wherein said aqueous solution flows through said flow c e ll to low e r organics in said 
aqu e ous solution 

an inductive treatment cell including at least one coil wrapped around at least one core, 
said inductive treatment cell positioned in a flow system through which said aqueous solution 
passes therethrough; 

a capacitor coupled to said at least one coil of said inductive treatment cell; and 
a high frequency AC power source coupled to said capacitor and said inductive treatment 
cell said power source including a signal generator supplying a high frequency AC signal to a 
power amplifier for amplifying the signal and an impedance matching transformer coupled to 
said power amplifier for connecting said signal to said capacitor and said inductive treatment 
cell, said power source creating an electromagnetic field within said inductive treatment cell and 
creating an ionic current flow in said inductive treatment cell . 

Claim 47 (currently amended): An electroionic apparatus for lowering organics in a 
aqueous solution comprising: 

an AC pow e r sourc e coupl e d to an capacitiv e circuit; 

a flow c e ll coupl e d to said AC pow e r supply and said capacitiv e circuit; 

said AC pow e r sourc e and capacitiv e circuit operabl e to cr e ate an e l e ctromagn e tic fi e ld 
around said flow c e ll; and 

wh e r e in said aqu e ous solution flows through said flow cell to low e r organics in said 
aqueous solution 
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a treatment cell including at least two spaced-apart electrodes positioned in a flow system 
through which said aqueous solution flows; and 

a high frequency AC power source coupled to said electrodes in said treatment cell, said 
power source including a signal generator supplying a high frequency AC signal to a power 
amplifier for amplifying the signal and an impedance matching transformer coupled to said 
power amplifier for connecting said signal to said treatment cell, said power source creating an 
electromagnetic field within said treatment cell and creating an ionic current flow between said 
electrodes ; 

wherein each of said electrodes includes a first surface and a second surface, wherein said 
first surface of each electrode is coated with a dielectric material having a low coefficient of 
friction, and wherein said dielectric material is in contact with said aqueous solution forming 
capacitively-coupled electrodes for capacitively-coupling said treatment cell to said aqueous 
solution . 

Claim 48 (currently amended): An electroionic apparatus for lowering organics in a an 
aqueous solution comprising: 

an AC pow e r sourc e coupl e d to a resistiv e circuit; 

a flow c e ll coupl e d to said AC power supply and said r e sistiv e circuit; 

said AC pow e r sourc e and r e sistiv e circuit op e rabl e to creat e an el e ctromagn e tic fi e ld 
around said flow c e ll; and 

wh e r e in said aqu e ous solution flows through said flow cell to low e r organics in said 
aqu e ous solution 
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a treatment cell including at least two spaced-apart electrodes positioned in a flow system 
through which said aqueous solution passes therethrough; and 

a high frequency AC power source coupled to said electrodes in said treatment cell said 
power source including a signal generator supplying a high frequency AC signal to a power 
amplifier for amplifying the signal and an impedance matching transformer coupled to said 
power amplifier for connecting said signal to said treatment cell said power source creating an 
electromagnetic field within said treatment cell and creating an ionic current flow between said 
electrodes . 

Claim 49 (currently amended): An electroionic apparatus for treating wastewater and/or 
potable water comprising: 
a flow cell; and 

an a high frequency AC power source coupled to said flow cel l said power source 
including a signal generator supplying a high frequency AC signal to a power amplifier for 
amplifying the signal and an impedance matching transformer coupled to said power amplifier 
for connecting said signal to said flow cell said power source creating an electromagnetic field 
within said flow cell and creating an ionic current flow in said flow cell ; 

said AC pow e r sourc e operabl e to cr e ate an e lectromagn e tic fi e ld around said flow coll; 

CTTTVJ 

wherein said wastewater and/or potable water flows through said flow cell for 
disinfecting and oxidizing said wat e r wastewater and/or potable water . 



15 



Application No. 10/773,011 

Proposed Amendment dated October 25, 2005 

Reply to Office Action mailed August 12, 2005 

Claim 50 (currently amended): A flow cell assembly for disinfection of wat e r including 
wastewater and/or potable water wherein said wat e r wastewater and/or potable water flows 
through said a flow cell, said flow cell assembly comprising: 

an a high frequency AC power supply coupled to an electronic circuit which is coupled to 
said flow cell ass e mbly and op e rabl e to creat e an el e ctromagn e tic fi e ld in said flow c e ll 
ass e mbl y , said power supply including a signal generator supplying a high frequency AC signal 
to a power amplifier for amplifying the signal and an impedance matching transformer coupled to 
said power amplifier for connecting said signal to said flow cell said power supply creating an 
electromagnetic field within said flow cell and creating an ionic current flow in said flow cell . 

Claim 5 1 (currently amended): A method for electroionically processing aqueous 
solutions, said method comprising the steps of: 

passing said aqueous solutions through a flow cell; mid 

applying an a high frequency AC power source to said flow cell , said power source 
including a signal generator supplying a high frequency AC signal to a power amplifier for 
amplifying the signal and an impedance matching transformer coupled to said power amplifier 
for connecting said signal to said flow cell said power source creating an electromagnetic field 
within said flow cell and creating an ionic current flow in said flow cell -and 

e stablishing an e l e ctromagnetic fi e ld around said flow c e ll for r e moving contaminants 
from said aqu e ous solutions . 

Claim 52 (currently amended): A method for disinfecting and/or oxidizing aqueous 
solutions, the method comprising the steps of: 
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providing a flow cell for aqueous solutions to flow through said flow cell; and 
applying m a high frequency AC power source to said flow cel l said power source 
including a signal generator supplying a high frequency AC signal to a power amplifier for 
amplifying the signal and an impedance matching transformer coupled to said power amplifier 
for connecting said signal to said flow cell said power source creating an electromagnetic field 
within said flow cell and creating an ionic current flow in said flow celh 
cr e ating an e l e ctromagnetic fi e ld around said flow c e ll; and 
wh e r e in said aqu e ous solution flows through said flow c e ll for disinf e cting and/or 
oxidizing said aqu e ous solutions . 

Claim 53 (currently amended): A method of generating hydrogen peroxide, said method 
comprising the steps of: 

applying an a high frequency AC power source to a supply of wat e r containing oxyg e n 
flow cell with an aqueous solution flowing therethrough, said power source including a signal 
generator supplying a high frequency AC signal to a power amplifier for amplifying the signal 
and an impedance matching transformer coupled to said power amplifier for connecting said 
signal to said flow cell said power source creating an electromagnetic field within said flow cell 
and creating an ionic current flow in said flow cell for generating hydrogen peroxide ; and 

creating an e l e ctromagn e tic fi e ld around said tank for g e n e rating hydrog e n p e roxide . 

Claim 54 (new): The electroionic apparatus of claim 8 further comprising a process 
controller coupled to and receiving inputs from said monitoring means and coupled to and 
generating an output to said signal generator for controlling operation of said AC power source. 
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Claim 55 (new): The electroionic apparatus of claim 54 further comprising a current 
sense coil and a current feedback loop coupled between said impedance matching transformer 
and said process controller for sensing current from said impedance matching transformer and 
adjusting the power output of said AC power source. 

Claim 56 (new): The method of claim 13 further comprising the step of generating 
hydrogen peroxide in said aqueous solution. 

Claim 57 (new): The method of claim 13 further comprising the step of generating 
hydroxyl radicals in said aqueous solution. 

Claim 58 (new): The method of claim 13 further comprising the step of coupling a 
plurality of analyzers to said flow cell for monitoring a plurality of parameters in said aqueous 
solution. 

Claim 59 (new): The method of claim 13 further comprising the step of coupling a 
hydrogen peroxide analyzer to said flow cell for monitoring the amount of hydrogen peroxide in 
said aqueous solution. 

Claim 60 (new): The method of claim 13 further comprising the step of coupling an on- 
line microbial analyzer to said flow cell to detect and quantify the microbial population density 
of said aqueous solution. 

Claim 61 (new): The method of claim 13 further comprising the step of coupling a 
conductivity analyzer to said flow cell for monitoring the conductivity of said aqueous solution. 
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Claim 62 (new): The method of claim 58 further comprising the step of coupling a 
process controller between said plurality of analyzers and said signal generator for controlling 
operation of said AC power source. 

Claim 63 (new): The method of claim 62 further comprising the step of coupling a 
current sense coil and a current feedback loop between said impedance matching transformer and 
said process controller for sensing current from said impedance matching transformer and 
adjusting the power output of said AC power source. 

Claim 64 (new): The electroionic apparatus of claim 46 wherein said inductive treatment 
cell is a high Q resonant LCR circuit. 

Claim 65 (new): An electroionic apparatus for disinfection and oxidation of an aqueous 
solution comprising: 

a high frequency AC power source coupled to a flow cell, said power source including a 
signal generator supplying a high frequency AC signal to a power amplifier for amplifying the 
signal and an impedance matching means for matching the impedance of said power source to 
said flow cell, said power source creating an electromagnetic field within said flow cell and 
creating an ionic current flow in said flow cell. 
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